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CMB Polarization “Reionization Bump”
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CMB Polarization “Reionization Bump”
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Measuring T with the Reionization Bump
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Measuring T with the Reionization Bump

Planck Collaboration
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Measuring T with the Reionization Bump

Planck Collaboration
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Measuring T with the Reionization Bump

Allison et al. 2015
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kSZ from Patchy Reionization

Alvarez (2016)
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Learning About Reionization with a T Measurement
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CMB-S3 + PICO Forecas
CMB-S3 + Planck Forecsz

10 | Edges 2017, Global 21c tm
| SPT + Planck Marginalized
Planck 2016 Marginaliz
GP Trough Limits

3 IGM _opac'ity




Beyond 7 with the Reionization Bump
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Beyond 7 with the Reionization Bump
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Beyond 7 with the Reionization Bump
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Beyond 7 with the Reionization Bump

Miranda, Lidz, Heinrich & Hu (2017)

T I T T I T T

T

T T I I T I T

— —= Pop-lll, self-regulated
Tanh

P15 68%, 95% CL 7

Shape of lonization

History is now

Poorly Constrained

Heinrich & Hu (2018)

7.5 | | T | |
-
50 O HHTTT Tiny Hint of Early
. ' Reionization from Planck
= 95— Data Claimed
E?;" 0.0

—2.5

(cFF - ¢,
)|

5.0 — » |1
75— "
Zmax 30 [
1007 e ]
| | | |
10 20 30 40




Beyond 7 with the Reionization Bump

Heinrich & Hu (2018)

TABLE I. Total and high redshift optical depth constraints
for different analyses of Planck 2015 data.

Model |zZmax| 7(0, Zmax) 7(15, Zmax) 7(30, Zmax)
tanh | ... | 0.079 £ 0.017
PC 30 | 0.092 £ 0.015 0.033 £+ 0.016
PC 40 | 0.095 £+ 0.016 0.039 £+ 0.017 0.013 + 0.014
PC 50 | 0.096 £+ 0.016 0.040 + 0.018 0.016 4 0.014
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Beyond 7 with the Reionization Bump

Miranda, Lidz, Heinrich & Hu (2017)
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Probing Reionization with Patchy Screening & Scattering
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Probing Reionization with Patchy Screening & Scattering

LYA FOREST
REIONIZATI(

FIRST STARS

- (a) R=5Mpc

— - --lens
— SCr

— -

=

1000 10000

Dvorkin, Hu & Smith (2009)




Probing Reionization with Patchy Screening & Scattering
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Probing Reionization with Patchy Screening & Scattering
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Probing Reionization with Patchy Screening & Scattering
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Summary

Reionization bump is an essential probe of reionization and is highly
complementary to kSZ, screening, and, 2|-cm

Cosmic variance limited measurement could reveal early ionization at z > |5
even with T ~ 0.08 and reionization ending at z ~ 6

PICO could possibly detect Patchy reionization at ¢ ~ 100
and probe its characteristic scales

B-modes from quadrupolar scattering of 7-fluctuations induced by reionization
may contaminate the primordial signal with a bias at the level of r ~ |0-3

Joint Simulation and Modeling of the reionization bump, patchy screening, and
2|-cm can mitigate the effect of patchy scattering as a foreground



